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•giving the ratio 

Ai sin 3 0i cos Oi . w 

~T ~ n> — 7 ~~a = tan ^i> Slnce ^2 = o — ^i- 

A2 cos 3 02 sm 62 2 

This also might have been gotten by dividing the maximum altitude of the first 
projectile, (v 2 sin 2 0i)/2g, by that of the second projectile, (v 2 cos 2 0i)/2g, as the 
horizontal distance of the two, (2v 2 cos sin 0)/g, is the same. 

Also note that if 0i = 02, we have a maximum horizontal distance. And 
further, noting the equation, y = vt sin — %gt 2 , we find the total time 
i = (2« sin 0)/gr, and tfi/fe = tan 0i. 

Note. This problem was incorrectly listed under Geometry in the November, 1913, issue. 
It should have been under Mechanics. Editors. 

Also solved by Richard Morris, J. L. Riley, B. L. Libby, C. N. Schmall, A. M. Harding, 
Horace Olson, S. W. Reaves, W. C. Eells, and J. W. Clawson. 

A solution of 424 by J. W. Clawson was received too late for publication in the March issue. 

426. Proposed by B. D. CABMICHAEL, Indiana University. 

On a given chord of a circle as a base construct an isosceles triangle, with vertex outside of 
the circle, such that its sides shall be divided in a given ratio by their points of intersection with 
the circle. 

Solution by J. B. Smith, Hampden-Sidney, Va. 

Let AB be the given chord, C its mid-point and MN its perpendicular bisector. 

Let m : n be the given ratio. 



B 




Divide the semi-chord BC in the given ratio. If D be the point of division, 
erect the perpendicular to AB at D. Let it cut the circle at E, E'; draw BE and 
produce it to meet MN at F and draw AF. Then AFB is the required triangle. 
For AF = BF and BE : EF = BD : DC = m : n. BF'A is another solution. 

Also solved by G. W. Harwell, M. E. Graber, C. Horntjng, A. M. Harding, Elmer 
Schuyler, Richard Morris, Kenneth Reynolds, Barnem Libby, J. W. Clawson, and Emma 
. M. Gibson. 

CALCULUS. 

341. Proposed by E. B. escott, University of Michigan. 

Find the value for the volume of a barrel in terms of its length I, the bung diameter a and the 
head diameter 6, also an approximate expression when a and 6 are nearly equal. 

I. .Solution by the Proposer. 
The simplest curve for the longitudinal cross section of the barrel is probably 
a parabola. Its equation, since it has its vertex on the ?/-axis and passes through 
the points (- 1/2, 6/2), (0, a/2), (1/2, 6/2), is 

a 2(a - b) 2 

y- 2 p *• 
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The volume of solid obtained by revolving this curve around the avaxis is 



I 



t f\ y 2 dx =t^ (8a 2 + 4ab+ Zb 2 ). 

— 2 

If a and b are nearly equal, (a — b) 2 is quite small. So the above expression 
for the volume may be replaced by 

it ^ [8a 2 + 4ab + W + 2(a - b) 2 } = t ~ (2a 2 + W). 

I 
This latter formula can also be obtained from Simpson's Rule, V = » (Si + 4»S 2 

+ S 3 ) where Si and S s are end sections of the solid and #2 the mid-section. 

II. Solution by A. H. Holmes, Brunswick, Maine. 

Let ACBB1C1A1 be a longitudinal section of the barrel. Take as the 
center of the circumference of a circle of which the arc ACB is a part. Put 
OA = r. The capacity of the barrel is equal to the sum of the contents of the 
cylinder ABB\Ai and the solid of revolution formed by the revolution of the 
segment ACB about the axis of the barrel. The distance of the center of gravity 
of the segment ACB from is AB 3 divided by 12 times the area of the seg- 
ment. Therefore, 




where 



'-SHH'-Dt-^BO-'-^)]} 

P + (a - b) 2 



r = 



4(o - b) ' 

For a very close approximation when a and b are nearly equal, take ACB as 

an arc of an ellipse of which the bung diameter of the barrel is the minor axis. 

Then 

fin fiiz / „2 \ / 7 73 \ 

V=2,j Q yH X = 2,B 2 [ (l - 35)^ - ^(g-^J, 
where B 2 = a 2 /4, and hence A 2 = a 2 l 2 /4(a 2 - b 2 ). Hence V = 7r^(2a 2 +& 2 ). 



